Chelatable metal ions are not required for aryl hydrocarbon receptor transformation to a DNA binding form: phenanthrolines are possible competitive antagonists of 2,3,7,8-tetrachlorodibenzo-p-dioxin.
The aryl hydrocarbon receptor (AhR) mediates the toxicity of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and related compounds by binding DNA and altering gene transcription. We determined whether AhR transformation to a DNA binding form requires chelatable metal ions. The chelator 1,10-phenanthroline and its nonchelating isomers 1,7- and 4,7-phenanthroline blocked, in a concentration-dependent manner, TCDD-elicited transformation of the AhR in rat hepatic cytosol to a form which bound a dioxin-response element (DRE; upstream of the structural gene for cytochrome P4501A1). This was found to be due to the ability of these compounds to competitively inhibit [3H]TCDD specific binding to the AhR under conditions in vitro. EDTA (20 mM) failed to inhibit DRE binding of the transformed AhR, but pretreatment of cytosol with EDTA prior to transformation inhibited DRE binding up to 60%. However, removal of EDTA from the cytosol by gel filtration prior to incubation with TCDD resulted in the same DRE binding as filtered control cytosol without the added divalent metal ions. Both chelators, oxalic acid and iminodiacetic acid, failed to inhibit DRE binding when added prior to AhR transformation. Together these data indicate that chelatable metal ions are not required for AhR transformation to the DNA binding form.